Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; R factor = 0.030; wR factor = 0.082; data-to-parameter ratio = 10.2.
In the title compound, C 19 H 21 NO 4 , an organocatalyst with a tetrahydroisoquinoline backbone, the heterocyclic ring assumes a half-boat conformation. The dihedral angle between the aromatic rings is 82.93 (8) . In the crystal, molecules are linked via N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds, forming a layer parallel to (101).
Related literature
For related structures, see: Naicker et al. (2010, 2011) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). (1S,3S)-Methyl 6,7-dimethoxy-1-phenyl-1,2,3,4-tetrahydroisoquinoline-3-carboxylate T. Naicker, T. Govender, H. G. Kruger and G. E. M. Maguire
Comment
The title compound is a novel chiral organocatalyst containing a tetrahydroisoquinoline (TIQ) framework. We have recently reported the use of similar TIQ derivatives as organocatalysts in the Diels-Alder cycloaddition between alpha, beta-unsaturated aldehydes and cyclopentadiene (Naicker et al., 2010) .
Diastereomers formed during the synthesis of the title compound were easily separated using column chromatography to yield the TIQ derivative with the stereochemistry as illustrated in Fig. 1 . The absolute stereochemistry was confirmed to be S,S at the C1 and C9 positions, respectively, by proton NMR spectroscopy.
The N-containing six-membered ring assumes a half-boat conformation [Q = 0.5537 (16) Å, θ = 53.94 (16)° and φ = 335.3 (2)°]. This observation is similar to a related structure that we recently reported (Naicker et al., 2011) . The molecules are linked through N1-H1N···O3 i and C1-H1···O3 ii hydrogen bonds (Table 1) into a column stacked along the b axis. The columns are further connected by C19-H19B···O2 iii hydrogen bonds, forming a layer parallel to the (101) plane (Fig. 2 ).
Experimental
To a stirred solution of 1:1 methanol: methylene chloride (6.0 ml) with 4 Å molecular sieves, (S)-methyl 2-amino-3-(3,4-dimethoxyphenyl)propanoate (1.0 g, 4.2 mmol) and benzaldehdye (1.1 eq.) was added under an inert atmosphere. The reaction mixture was allowed to stir for 1.5 h. Thereafter the reaction mixture was filtered and the solvents was removed in vacuo to yield the intermediate imine which was left on a high vacuum pump to remove any residual water for 2 h. The residue was then dissolved in trifluoroacetic acid (20 ml) and refluxed for 3 h. The reaction mixture was then neutralized with a saturated sodium bicarbonate solution and extracted with ethylacetate (4 × 20 ml). The organic extracts were combined and dried over anhydrous Na 2 SO 4 and the solvent was removed in vacuo. The crude product (diastereomers) was purified by column chromatography (50:50 EtOAc/Hexane, R f 1/2) to afford the product 1.20 g (88%) as a white solid. 96, 147.76, 147.41, 143.87, 130.22, 129.04, 128.59, 127.84, 126.07, 111.31, 110.56, 62.85, 56.54, 55.89, 55.84, 52.18, 32.22 .
Recrystallization from ethyl acetate at room temperature afforded crystals suitable for X-ray analysis.
Refinement
All hydrogen atoms, except H1N on N1, were placed in idealized positions and refined as riding, with U iso (H) = 1.2 or 1.5U eq (C). The position of H1N was located in a difference electron density map and refined with a bond length restraint supplementary materials sup-2 of N-H = 0.95 (3) Å. With unmerged data, the Flack x parameter refines to -0.5475 with e.s.d. 0.6554, and the absolute structure cannot be determined reliably. The final refinements were performed with merged data.
Figures Fig. 1 . The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the 40% probability level. Hydrogen atoms have been omitted for clarity. 
Special details
Experimental. Half sphere of data collected using COLLECT strategy (Nonius, 2000) . Crystal to detector distance = 33 mm; combination of φ and ω scans of 1.0°, 60 s per °, 2 iterations. 
